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The present invention is concerned with the 
.polychlorophenoxy - aliphatic - monocarboxylic 
acids and is particularly directed fo an improved 
method for the purification of these compounds. 
It is well known that the po]ychlorophenoxy- 
aliphatic-monocarboxylic aeids may bi prepared 
by the reacion of .the alkali metal salts of the 
chloroaliphatic acids with .the alkali moral salts 
of the polychlorophenols. Although this method 
permits of the economical formation of teclmlcal 
grades of the acids, subsequent purification of 
the products in a form which is substantially free 
of mdesirable odor .and color bas proven both 
difl2cult and hot commercially feasibte from the 
standpoint of economy. 
The .technical grade products as obtained .îrom 
the practici of the .above-described process are 
crystalline solids characterized by obnoxious phe- 
nolic odors and yellow, green, red and. gray color- 
ation. The purification of these-maerials bas 
previously been accomplished through the medi- 
um of repeated crystallizations from various or- 
gargc sotvengs. Sometimes such repeated crys 
tallizations have been .coupled .withother means 
of purification, e. g., treatment vith an. absorp- 
tire agent such as activated charcoal or silica gel, 
in order to obtain products which are satisfac- 
tory .from the standpoint of odor and color. 
Other methods of purification such as fractional 
distillation under reduced pressure are trouble- 
some and costly at best, and particularly diificult 
due to the tendencY of the acid compounds to de- 
compose at elevated temperatures. 
It is an object of the prescrit invention fo pro- 
vide an improved method for purification of the 
techrgcal polycllorophenoxy - aliphati.c.- mono- 
carboxylic acids. A further objec is to provide 
an improved method for the manufacture of 
polych!orophenoxy - aliphatic - monocarboxylic 
acids of improved color and odor characteristics. 
Other objects wfll become apparent from the fol- 
lowing description of the invention. 
According to the present invention, it has been 
discovered that the odor and color characteristics 
of technical polychlorophenoxy-aliphatic-mono- 
carboxylic acids may be improved by subjecting 
an aqueous dispersion, i. i., a suspension or a solu- 
tion, of an a-lkali metal sali of such acid, fo ghe 
action of an alkali metal hypochlorite.. Follow- 
ing the treatment with the hypochlmte, the 
aqueous dispersion is freed of excess hypochlo- 
rite and thereafter acidified fo precipitate the 
purified organic acid. The latter may be 
covered and separaSed from water-soluble im- 
purities by filtration. The product obtained in 
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such operation is .much superior to .the techrgcal 
potycllorophenoxy - aliphatic - monocarboxylic 
acids as regards odor and color. 
The amount of hypochlorite employed in .the 
5 tretment of .t ho salts of the technical poly- 
chlorophenoxy-aliphatic-monocarboxylic acids is 
preferably the minimum amount .necessary fo 
accomplish the desired result; alhough a reason- 
bte excess is operable. This required amount 
i0 of hypochlorite-varies with the particular acid 
and with the degree of purity of the particulr 
acid under treatmeït. The hypochlorite is ordi- 
narili imployid in the form of an aiueous solu- 
tion. The amount of hypochlorite employed is 
15 genera]ly f-fore about 2 to 6 per cent by weight of 
the technical polychlorophenoxy-aliphatic-mono- 
carboxylic acid fo be purified. In the case of 
very impure teChrgcal acid products, somewhat 
larger amounts of hypochlorite may be required. 
 20 In practice, the hypochlorite solution is added 
portionwise with-stirring to the orgargc salt dis- 
persion tmtil no-further clarification or decolor- 
izationis accomplished b y the addition of fur- 
ther amotmts. 
25 The desired action by the hypochlorite takes 
place smoothy ata -temperature of îrom 25 ° to 
100 ° C. or slightly higher. In carrying out the 
purification, operation at the boiling temperature 
of the aqueous dispersion and under reflux is 
0 sometimes convergent. 
The rte at which the .purification takes .place 
bas been round to vàry directly with the tem- 
perature employed. In practiee, the treatment 
with the hypochlorite is usually carried out over 
» a period of from 0.25 to 3 hours. The preferred 
operation is cazzied out at 85 ° to 100 ° C., at 
3«tiich £emperatures, the addition Of the hypo- 
cllorite s generally carried out in from about 
-t-5 to35minutes. 
 40 For the successful practice of. the method of 
the .present invention, any excess hypochlorite 
in .the .aqueous dispersion of organic acid sali  
must be decomposed prior 'fo the preciptation 
of the free poIFclilorophenoxy-aliphatlc:mono - 
45 carboxylic acid. " Precipitation o he acid rom 
 solution having a .positive tirer for the hypo- 
chlorite ïfiay result in a product of undesirable 
color. - 
The :.hypoctlorites employed in accordancè 
50 with the present method are some:,vhat uns£able 
at the higher operating temperatures and par- 
ticularly under conditions of neutrality in the 
aqueous dispersion. Accordingly, any excess hy- 
pochlorite in the reaction mixture maybe 
 compooed bycontinued heating of the dispersion 
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up to the boiling temperature for a period of 
time, and such decomposition may be hastened 
by adjusting the hydrogen ion concentration in 
the mixture to a ptt of from 7 to 8. This may 
be accomplished by the addition of small amounts 
of dilute aqueous mineral acid, e. g., hydrochloric 
acid. In an alternative method, the decomposi- 
tion of any excess hyPochlorite may be brought 
about by the addition of a small amount of hydro- 
gen peroxide (I-I202) to the mixture. 
Following the decomposition of excess hypo- 
chlorite, the hypochlorite-free dispersion is acid- 
ified at a ptt of at least 0.5 or.higher, and pref- 
erably between pI-I 0.5 and ptt 1.5, with a suf- 
ficient amount of a strong mineral acid, and 
preferably hydrochloric acid, to liberate, the 
polychlorophenoxy - aliphatic - monocarboxylic 
acid. Such acidification is conveniently carried 
out by simultaneously and separately metering 
the aqueous dispersion of the organic salt and 
the hydrochloric acid into an acidification vessel 
with stirring and at such a rate that the ptt of 
the mixture in the acidification vessel is always 
at least 0.5. The latter limitation is critical since 
the precipitation of the acid at a ptt of less than 
0.5 results in the recovery of a product of unde- 
sirable color. 
In an alternative method, the acidification may 
be carried out by adding the organic salt disper- 
sion portion wise fo an aqueous solution of hy- 
drochloric acid of a pI-I of at least 0.5. 
In carrying out the method of the present in- 
vention, the aqueous solution of the alkali metal 
hypochlorite is added portionwise to the aqueous 
dispersion of the alkali metal sait of the tech- 
nical polychlorophenoxy-aliphatic-monocarbox- 
ylic acid until no perceptible change in color 
of the organic sait dispersion takes place. The 
addition is carried out with stirring and af a 
temperature of from 25 ° fo 100 ° C. Following 
the hypochlorite treatment, the excess hypo- 
chlorite is decomposed by continued heating up 
to the boiling temperature of the dispersion or 
by partial neutralization or the addition of a 
small amount of hydrogen peroxide as previous- 
ly described. The hypochlorite-free product is 
then acidified to liberate the polychlorophenoxy- 
aliphatic-monocarboxylic acid. The latter may 
be filtered to separate the desired purified prod- 
uct. 
The following examples illustrate the inven- 
tion but are not fo be construed as limiting: 
Example 1 
110 grains of an amber-colored techni- 
cal 2,4-dichlorophenoxyacetic acid (M. P. 137.6 °- 
139.6 ° C.) of high phenolic odor was dispersed in 
300 milliliters of water and the resulting mixture 
neutralized with a slight excess of potassium hy- 
droxide fo prepare an aqueous slurry of potas- 
sium 2,4-dichlorophenoxyacetate. The foregoing 
slurry was heated fo 90 ° C., ai which tempera- 
ture iç became a solution. An aqueous solution 
containing 11.8 per cent by weight of sodium hy- 
pochlorite was then slowly added portionwise fo 
the above mixture with stirring until the solu- 
tion appeared fo be substantially colorless and 
no further perceptible change in color took place 
with the introduction of additional hypochlorite. 
The treatment required the employment of 20 
milliliters of the hypochlorite solution which was 
added fo the salt solution over a.period of 0.5 
bout. Following the hypoctilorite addition, the 
excess hypochlorite was decomposed by contin- 
ued heating up to the boiling temperature, of the 
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solution. The hypochlorite-free product was 
thereafter filtered, and the filtrate acidified af a 
ptt greater than 0.5 with a suflicient quantity of 
hydrochloric acid to liberate the 2,4-dichloro- 
5 phenoxy-acetic acid. The acidified mixture was 
then cooled to room temperature and filtered to 
separate as a residue 2,4-dichlorophenoxyacetic 
acid as white crystals free of undesirable organic 
odor. This product was washed with water and 
1o dried. The melting point of the dried acid 
agreed exactly with that of the original technical 
material. 
ExampZe 2 
15 An aqueous dispersion of potassium 2,4-dichlo- 
rophenoxyacetate was prepared by neutralizing 
with a slight excess of potassium hydroxide a 
slurry in 300 milliliters of water of 110 grains of 
the saine technical 2,4-dichlorophenoxyacetic 
2 acid as described in Example 1. 80 milliliters of 
an aqueous solution containing 3.1 per cent by 
weight of potassium hypochlorite was added por- 
tionwise over a period of 0.5 hour fo the above 
mixture at 90 ° C. with stirring t0 produce a solu- 
25 tion which was substantially colorless. The 
treated salt dispersion was thereafter processed 
in the manner as described in Example 1 to ob- 
tain white, crystalline 2,4-dichlorophenoxyacetic 
acid, melting at 138.0 ° to 139.6 ° C. and of much 
:;) improved odor. 
EzpZe 3 
An aqueous dispersion of sodium 2,4-dichloro- 
phenoxyacetate was prepared by neutralizing 
25 with. a slight excess of sodium hydroxide a slurry 
 in 300 milliliters of water of 110 grains of tech- 
nical 2,4-dich!orophenoxyacetic acid as described 
in Example 1. 15 mflliliters of an aqueous solu- 
tion containing 15.2 per cent by weight of sodium 
hypochlorite was added portionwise to the above 
4 mixture with stirring over a period of 18 minutes 
at 90 ° C. to produce a solution which was sub- 
stantially colorless. The excess hypochlorite 
in the mixture was then decomposed by the ad- 
dition of one milliliter of hydrogen peroxide, and 
45 the resulting mixture acidified and filtered as 
previously described to separate the 2,4-dichlo- 
rophenoxyacetic acid as a white crystalline solid 
which was substantially free of any undesirable 
odor. 
50 ExampZe 4 
80 grains of a straw-colored echnical 2,4,5- 
trichlorophenoxyacetic acid (IVf. P. 150.5°-154.0 ° 
C.) having a strongly phenolic odor, was dis 
55 persed in 70 milliliters of waer and the result- 
ing dispersion neutralized with a slight excess of 
sodium hydroxide. 20 rnilliliters of an aqueous 
solution containing 11.8 percent by weight of 
sodium hypochlorite was then added portionwise 
60 to the above mixture with stirring and at a tem- 
perature of 90 ° C. to produce a solution which 
was substantially colorless. Following the puri- 
fication, the excess hypochlorite was decomposed 
and the hypochlorite-free product treated a pre- 
65 viously described te separate a white, crystalline 
2,4,5-trichlorophenoxyacetic acid product which 
was substantially free of any undesirable odor. 
The melting point of the purified acid was iden- 
tical with that of the original technical mate- 
70 rial. 
Exaple 5 
An aqueous dispersion of sodium 2,4-dichloro- 
phenoxyacetic acid was pïepared by neutralizing 
7 with .a slight excess.of sodium hydroxide a.slurry 
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in .80 milliliters of water of 110 grams of tech- 
nical .,4-dichlorophenoxy acetic acid. This lat- 
ter product was yellow fo amber in color and of 
strong chlorophenolic odor. 20 milliliters of an 
aqueous solution containing 11.8 per cent by 
weight of sodium hypochlorite was added in two 
equal portions fo the ab0ve slurry af 25 ° C. The 
additions were marie ½ bout apart. Stirring 
was thereafter continued for about one hour, fol- 
lowing which rime the slurry appeared substan- 
tially white. The treated slurry was then acidi- 
fied in the usual fashion to obtain 2,4-dichloro- 
phenoxyacetic acid as a white crystalline solid 
which was substantially free of any undesirable 
odor. 
Other technical polychlorophenoxy-aliphatic- 
monocarboxylic acids, such as /-2,4-dichloro- 
phenoxypropionlc acid, cE- and /%2,4,5-trichloro- 
phenoxypropionic acid, 2,3,4,6-tetrachlorophen- 
oxyacetic acid and pentachlorophenoxyacetic 
acid, may simflarly be purified ,by the treatment 
of an aqueous dispersion of an alkali metal salt 
of such acid with an alkali metal hypochlorite in 
the maïlner as described in the preceding ex- 
amples. 
We clafln: 
1. A method for the purification of a techni- 
cal polychlorophenoxy-aliphatic monocarboxylic 
acid which comprises te steps of (1) contacting 
an alkali metal salt of said technical acid with 
an alkali raira1 hypochlorite in aqueous disper- 
sion, (2) decomposing any excess hypochlorite in 
the mixture, and (3) acidifying the mixture to 
precipitate the " polychlorophenoxy-aliphatic- 
monocarboxylic acid. 
2. A method for the purification of a echni- 
cal polychlorophenoxy-aliphatic-monocarboxylic 
acid which comprises the steps of (1) mixing 
together in aqueous dispersion (a) an alkali metal 
salt of said organic acid and (b) an alka!i ruera1 
hypochlorite in the amount of from 2 fo 6 per 
cent by weight of the technical organic acid, 
(2) decomposing any excess hypochlorite in the 
mixture, and (3) acidifying the mixture to pre- 
cipitate the polychlorophenoxy-aliphatic-mono- 
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carboxylic acid, the hydrogen ion concentration 
of the aqueous mixture being maintained at a 
pli of at least 0.5 thro.ughout the precipitation. 
3. A method for the purification of a techni- 
5 cal polychlorophenoxy-aliphatic-monocarboxylic 
acid which comprises the steps of (1) contact- 
ing an alkali metal salt of said technical acid 
with an alkali metal hypochlorite in aqueous dis- 
persion, (2) decomposing any excess hypochlorite 
10 in the mixture, (3) acidifying the mixture fo pre- 
cipitate the organic acid and (4) filtering the 
mixture fo recover the purifled polychlorophen- 
oxy-aliphatic-monocarboxylic acid. 
4. A method for the purification of a techni« 
15 cal polychlorophenoxy-aliphatic-monocarboxylic 
acid which comprises the steps of (1) mixing 
together in aqueous dispersion (a) the sodium 
salt of said technical acid and (b) sodium hypo- 
chlorite in the amount of from 2 fo 6 per cent 
20 by weight of the technical acid, (2) decomposing 
any excess hypochlorite in the mixture, and (3) 
acidifying the mixture fo precipitate the poly- 
chlorophenoxy-aliphatic-monocarboxylic acid, 
the hydrogen ion concentration in the mixture 
25 being maintained af a pli of af least 0.5 through- 
out the precipitation. 
5. The method claimed in claire 2, .wherein 
the polychlorophenoxy-aliphatic-monocarboxylic 
acid is 2,4-dichlorophenoxyacetic acid. 
30 6. The method claimed in claire 2, wherein 
the polychlorophenoxy-aliphatic-monocarboxylic 
acid is 2,4,5-trichlorophenoxyacetic acid. 
ROBERT C. DOSSEI. 
AMERST E. COLBY. 
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